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Compartment syndrome in the thigh is rare and most frequently
follows blunt trauma. Tissue biopsy is frequently performed to
obtain a diagnosis for soft tissue lumps. We report a case of thigh
compartment syndrome following an ultrasound guided biopsy for
sarcoma in order to increase awareness of this rare complication
amongst healthcare professionals.
© 2016 The Author(s). Published by Elsevier Ltd on behalf of British
Association of Plastic, Reconstructive and Aesthetic Surgeons. This
is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Compartment syndrome arises when the pressure within an osseofascial compartment increases
beyond the perfusion pressure resulting in ischaemia and ultimately necrosis if not treated. Thigh
compartment syndrome (TCS) is rare and associated with a highmorbidity and amortality rate of 47%.1
TCSmost commonly follows blunt trauma (90% of cases).2 Herewe present a rare case of TCS secondary
to a large haematoma in the vastus lateralis following an ultrasound guided muscle biopsy.Case report
An 89-year-old man presented to the Emergency Department with pain and swelling in the right
thigh the day after undergoing ultrasound guided biopsy of a mass within the right vastus lateralis.
atalwala).
ier Ltd on behalf of British Association of Plastic, Reconstructive and Aesthetic
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
I. Natalwala et al. / JPRAS Open 9 (2016) 5e96where 2 core samples were taken with a 16 gauge Temno needle (Figure 1). Past medical history
includedmyocardial infarction treated with coronary artery stents for which hewas taking Clopidogrel
75 mg OD that had been stopped 5 days prior to biopsy.
The patient had thigh swelling and severe pain that was not relieved by opiate analgesia. Distal
neurovascular status was intact. Average compartment pressures (Stryker® Pressure Monitor System)
in the anterior compartment of the right thigh were 60 mmHg compared to 24 mmHg in the left thigh
conﬁrming the clinical suspicion of compartment syndrome. Computed tomography (CT) revealed a
large intramuscular haematoma with active bleeding from a distal branch of the descending lateral
circumﬂex artery (Figure 2) that was successfully embolised with coils (Figure 3).
The patient underwent decompression of the right thigh anterior compartment through a single
fasciotomy at which all muscles were noted to be viable. Biopsy results revealed high grade sarcoma
and the patient underwent functional compartmentectomy followed by radiotherapy.Discussion
This is a rare case of compartment syndrome occurring as a result of bleeding following biopsy of a
soft tissue mass. Multiple causes of TCS have been reported (Table 1 e after Khan3). The pathophysi-
ology of compartment syndrome is thought to be that an increase in intracellular pressure (ICP) re-
duces venous drainage leading to ﬂuid extrusion into the interstitial space, increasing tissue oedema
that in turn further increases the ICP. Eventually, the pressure within the compartment exceeds that of
the arterial perfusion pressure leading to ischaemia and irreversible tissue necrosis.4
The diagnosis of TCS is primarily clinical and themain feature of an acute presentation is severe pain
out of proportion to the mechanism of injury not alleviated by analgesics and exacerbated by passive
stretching of the affected compartmental muscles. Paraesthesia is an early sign but can progress to
anaesthesia if left untreated. Pallor, paresis, and lack of pulses are all late features and crucially TCS can
occur in the absence of these.5
An important adjunct in the diagnosis of TCS is manometry to measure the ICP; this is particularly
useful in the multiply injured or obtunded patient where pain and neurological deﬁcit cannot be
clinically assessed. A Stryker® Pressure Monitor System can be used and although it only provides a
single data point, its precision and ease of use can help with making the diagnosis. The Stryker system
can be used at various time intervals to monitor the evolution of the ICP. For more comprehensive data,
an arterial line transducer can be used to monitor the pressures continuously.6 A review by Al-DadahFigure 1. Ultrasound guided biopsy right vastus lateralis.
Figure 2. Contrast enhanced CT right thigh showing contrast extravasation at a distal branch of the profunda artery with a small
aneurysm.
Figure 3. CT angiogram of the right thigh after coil embolisation of a branch of the descending lateral circumﬂex artery.
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Table 1
All reported causes of TCS (after Khan3).
Aetiology Mechanism Author
Penetrating trauma Gunshot wound Foster 1990, Newnham 2001, Best 2002
Stab wound Gillooly 2007
Blast injury Masini 2013
Blunt trauma Vascular injury Blasier 1991, Suzuki 2005, Tollan 2008,
Burghardt 2013
No vascular injury Gorman 1987, R€o€oser 1987, Viegas 1988,
Klasson 1990, Ebraheim 1991, R€o€oser 1991,
Colosimo 1992, Lindsay 1991, Mith€ofer 2002,
Lee 2005, Joglekar 2009, Calabro 2011, Uzel 2013,
Aliano 2013, Knab 2013, Wardi 2014, Smith 2015
Crush injury Duan 2012
Skeletal injury Anterior pelvic ring fracture Burghardt 2010
Femoral fracture Tarlow 1986, Massey 1991, Mithoefer 2006,
Choi 2007, Bor 2008
Vascular Pseudoaneurysm Langen 1989
Catheterisation femoral vessels for
cardiopulmonary bypass
Gates 1996
False aneurysm profunda femoris Karkos 1999
Femoral vein catheterisation Asplund 2008
Common femoral artery dissection Davaine 2013
Arteriovenous malformation Rohman 2014
Post-operative Total hip replacement Tani 1996, Mai 2000, Elsorafy 2013
Total knee replacement Smith 1997, Boonstra 2012
Intramedullary nail for femoral fracture Moore 1987, Holbein 2000, Uzel 2009, Bates 2009
Knee arthroscopy Heidepriem 2004
Antero-lateral thigh ﬂap Addison 2008
Trans-obturator tape Olah 2008
Intra-op positioning Poppi 1989, Sancineto 2004, Ahmad 2012,
Dahab 2012
Exercise induced Squats Kahan 1994
Weight training Presnal 1995, Bidwell 1996, Wise 1997,
Nau 2000, Robinson 2000, Lynch 2006, King 2010
Horse-riding Doube 1995
Long distance running Orava 1998
Skiing Leppilahti 2002
Cycling Bertoldo 2003
Basketball Boland 2009
Callisthenic McDonald 2012
Musculo-tendinous injury Hamstring rupture Orava 1998, Oseto 2004, Kwong 2006, Mallo 2009
Quadriceps rupture Inoue 2000, Burns 2004, Kuri 2006
Drug induced Low molecular weight heparin Nadeem 1998, Limberg 2011
Thrombolysis Reuben 2005
Ecstasy Swan 2006
Non-steroidal anti-inﬂammatory drugs Salemis 2009
Antiplatelets Kakkar 2010
Miscellaneous Pneumatic anti-shock trousers Brotman 1982, Bass 1983, Kunkel 1987
Deep vein thrombosis Rahm 1994, Ivil 2000
Post Bicillin deep intramuscular injection Westrich 1995
Prolonged tourniquet use and
lateral decubitous position
Seybold 1996
Snakebite Cawrse 2002
Electromyography Brewer 2012
I. Natalwala et al. / JPRAS Open 9 (2016) 5e98et al showed that a systematic clinical approach to monitoring for compartment syndrome of the leg
was just as effective as continuous pressure monitoring.7
A recent study showed that 40% of patients had a small self-limiting haemorrhage during ultra-
sound guided vastus lateralis biopsies.8 Furthermore, Hill et al showed that blood ﬂow was higher in
patients with more aggressive sarcomas and also noted that as tumour to tissue ratio increased, the
blood ﬂow into the sarcomas increased and then plateaued suggesting that larger sarcomas may have
I. Natalwala et al. / JPRAS Open 9 (2016) 5e9 9areas of necrosis and areas of high vascularity.9 This means that patients undergoing musculoskeletal
biopsy of lesions that are potentially sarcomas have a higher risk of haemorrhage especially if on
anticoagulation.
Conclusion
We report a rare case of compartment syndrome following ultrasound guided biopsy of a thigh
sarcoma in order to increase awareness of this rare iatrogenic complication amongst healthcare
professionals.
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